1. Introduction {#s0005}
===============

Tuberculosis (TB) can affect any part of the gastrointestinal tract, and intestinal TB accounts for up to 2% of all TB cases worldwide [@b0005]. Intestinal TB is a challenging condition for a medical team to diagnose, given its nonspecific clinical presentation and its tendency to mimic other abdominal pathologies including malignancy [@b0005], [@b0010]. Misdiagnosis rates are high and delays in initiation of antituberculosis therapy can lead to troublesome complications [@b0010], [@b0020]. Laparoscopy has become an invaluable diagnostic tool, making the identification of the disease faster and more accurate. However, adequate surgical training and access to current technology are of paramount importance, especially in developing countries, to fully make use of the potential of laparoscopic techniques for TB diagnosis.

This work has been reported in line with the SCARE criteria [@b0055].

2. Case report {#s0010}
==============

The patient is an otherwise healthy 37-year-old woman with no medical history. She presented to the emergency room with a 1-year history of abdominal pain, nausea, intermittent vomiting, night sweats, and weight loss. The pain was initially mild and related to food intake, but became much more intense over time. Vomiting was variable, with episodes occurring from once a week to three times a day. It was also accompanied by weight loss (15 kg) and night sweats. Bowel movements were regular, and no other symptoms were recognized. 24 h prior to hospital admission, the pain increased considerably despite analgesic medication. Thus, she was immediately brought to the emergency by her family. On physical examination, a tachycardic, febrile, and dehydrated patient was encountered. Severe abdominal pain was discovered in her lower abdomen with tenderness, and multiple lymph nodes were detected in the axillary and inguinal regions. Complementary exams revealed mild leukocytosis (10.1 × 10^9^/L) with neutrophilia (81%), and an abdominal echography reported some dilated loops of bowel along with free liquid. To further explore this, a contrast-enhanced computed tomography (CT) scan was performed and revealed scattered inflammation along with multiple nodules in the omentum, peritoneal thickening, and dilated bowel loops ([Fig. 1A](#f0005){ref-type="fig"}, [Fig. 1B](#f0010){ref-type="fig"}). Given these findings, surgical consultation was required, and surgery was decided upon. During laparoscopy, the peritoneum and omentum were found to be thickened with whitish patches, and the whole extent of the bowel had multiple granulomatous lesions, especially in the ileocecal region ([Fig. 2A](#f0015){ref-type="fig"}, [Fig. 2B](#f0020){ref-type="fig"}), which may have caused the patient's symptoms. The appendix had the same lesions and multiple erythematous patches. Due to this, several omental nodules were biopsied, and an appendectomy was performed. The rest of procedure was completed without complications. The histological pathology report found multiple necrotizing epithelioid granulomas with giant Langhans cells in the submucosa of the appendix. After a Ziehl--Neelsen staining, an acid-fast bacterium compatible with *Mycobacterium tuberculosis* was found. An enzyme-linked immunosorbent assay (ELISA) confirmed intestinal tuberculosis as the final diagnosis ([Fig. 3A](#f0025){ref-type="fig"}, [Fig. 3B](#f0030){ref-type="fig"}, [Fig. 3C](#f0035){ref-type="fig"}). The patient's postoperative period was uneventful; antituberculosis chemotherapy was initiated without complications. She was discharged on her third postoperative day. A chest X-ray, a colonoscopy and an endoscopy with biopsies were performed 7 days after the surgical procedure, yet the results were not conclusive. A fine needle aspiration of the lymph nodes was also considered but cancelled after TB was discovered on the pathology samples. 6 months after surgery, the patient is still under close follow-up observation. Since tuberculosis in Ecuador is required by law to be reported to national authorities and managed, she is being monitored by the TB national prevention team.Fig. 1ACT, showing dilated bowel loops.Fig. 1BContrast-enhanced CT, the peritoneum and the omentum is thickened.Fig. 2ABowel with multiple granulomatous lesions.Fig. 2BAppendix with granulomatous lesions in the serosa.Fig. 3AHistopathology showing multiple epithelioid granulomas with Langhans giant cells in the submucosa of the appendix. H&E stain (4X).Fig. 3BHistopathology showing caseating epithelioid cell granulomas with Langhan\'s giant cells. H&E stain (40X).Fig. 3CZiehl-Neelsen stain positive for acid-fast positive bacilli (60X).

3. Discussion {#s0015}
=============

Tuberculosis is a global disease with an annual mortality of up to 1.2 million in HIV-negative populations [@b0005], [@b0010], [@b0015]. Globally, an estimated 10 million people fell ill with TB in 2018 [@b0005]. This disease affects people of both sexes and all age groups, but the highest burden is carried by men aged greater than 15 years [@b0005], [@b0015]. TB tends to attack patients affected by poverty and malnutrition, making it a crucial issue in developing countries [@b0020]. *Mycobacterium tuberculosis* can affect any organ and system, and while TB of the gastrointestinal tract is an uncommon presentation of the disease, it has been observed usually affecting younger patients (less than 45 years of age). The bacteria enter the intestinal mucosa when it is ingested from the secretions of the respiratory tract, by hematogenous spread, by contiguous spread from infected nearby viscera, and infrequently by the consumption of unsanitary milk [@b0005], [@b0010], [@b0025]. This triggers a granulomatous infection that can lead to ulceration, bleeding, and ultimately perforation. In some patients, the bacteria enter the Peyer's patches and remain dormant in the lymphatic and mesenteric lymph nodes [@b0030], [@b0035]. The development of any state of immune compromise, such as diabetes, renal failure or HIV, can lead to reactivation and spread of the bacteria to the peritoneum or intestine [@b0005], [@b0040]. In our case, the patient was not immunocompromised, highlighting the potential of TB to affect healthy patients, particularly since it's an endemic disease in Ecuador. The ileocecum region is usually the most affected region; nonetheless, any part of the gastrointestinal tract can be affected [@b0020], [@b0015]. Symptoms are nonspecific and can mimic any inflammatory or malignant conditions [@b0005], [@b0030]. Abdominal TB must always be considered in patients from an endemic country who are presenting with unclear abdominal symptoms [@b0035], [@b0045], as was discovered in our patient. Abdominal pain, ascites, abdominal mass, fever, and weight loss are usually the most common symptoms, yet some patients may present with an acute abdomen or acute bowel obstruction [@b0005], [@b0050]. No laboratory, radiological, endoscopic, or bacteriological method can provide a definitive diagnosis of abdominal TB, hence clinical awareness is indispensable [@b0005], [@b0035], [@b0050]. Imaging can aid in the diagnosis, and ultrasound can show ascites, hepatomegaly, or enlarged nodes, but ultimately CT provides a better view of the abdomen [@b0005], [@b0040], as was performed with our patient. To confirm the diagnosis, it is important to obtain material for culture and histology [@b0005], [@b0035]. Endoscopic and radiologic methods have been successful in obtaining tissue; FNAC of the omentum or lymph nodes can be an effective method to diagnose abdominal TB in patients having omental thickening or lymph nodes [@b0060]. More recently, laparoscopy has emerged as a powerful tool for diagnosis as it allows for the exclusion of malignant conditions [@b0005], [@b0025], [@b0035]. It is an effective tool for diagnosis of peritoneal and intestinal TB with a greater than 75% accuracy; other methods like ELISA provide a diagnostic accuracy of 84% [@b0035], [@b0045]. Nonetheless, as TB has a broad spectrum of clinical symptoms, selection of the most suitable tests for detection of *M. tuberculosis* infection should be based on the context, patient symptoms, test availability, and overall cost effectiveness of testing [@b0040], [@b0050].

Anti-tuberculosis chemotherapy is the standard treatment for abdominal TB; treatment is usually effective if a timely diagnosis is made and treatment is promptly initiated. Surgery is necessary when complications arise, and can be employed to obtain tissue samples to confirm the diagnosis [@b0005], [@b0010], [@b0030]. In our case, laparoscopy proved to be a valuable instrument that allowed the medical team to reach the final diagnosis and guarantee the necessary treatment. Furthermore, it is the first-ever reported case in which the diagnosis of abdominal tuberculosis was reached using laparoscopy in a developing country like Ecuador.

4. Conclusions {#s0020}
==============

Abdominal TB is a complex disease, mostly due to its nonspecific symptoms and its multiple uncommon presentations. In endemic regions, it should always be considered as a potential differential diagnosis as it can mimic many abdominal pathologies.

This case highlights that laparoscopy is a safe, effective, and feasible tool for TB diagnosis, even in developing countries. Social and economic changes with manufacturers, surgeons, policymakers, and health authorities are necessary to enable deprived individuals and countries to access adequate surgical care.

Laparoscopy is an invaluable tool when dealing with TB, as tissue samples can be obtained and malignancy can be excluded. In endemic regions like Ecuador, this alternative is particularly relevant if other methods are unavailable. Comprehensive knowledge of TB is of paramount importance for all healthcare providers, and prompt and accurate treatment along with close follow-up is vital to prevent life-threatening complications.
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